The purpose of this study was to investigate the effect of six-and ten-day-old chick embryo amniotic fluid (CEAF) on the development of two-cell mouse embryos. Sixand ten-day-old CEAF (6-AF, 10-AF) were aspirated separately from the amniotic cavity and two experiments were performed. In the first experiment, two-cell mouse embryos were cultured in different supplements of heat-inactivated 6-AF, pure heat-inactivated 6-AF and pure active 6-AF. The second experiment was also carried out in the same manner using the 10-AF. The rate of the development of embryos in all groups were daily determined and statistically compared with that of control (Ham's F-10 supplemented with 5mg/ml human serum albumin). During the cultivation period, more embryos reached to the blastocyst stage in all groups of CEAF compared to the control. The result hatched blastocysts embryos also increased from days 3 till 5 of cultivation in all groups of CEAF. The developmental potential of embryos appears to be almost identical in six-and ten-dayold CEAF. In conclusion, CEAF as a supplement or a natural medium could support the development of two-cell mouse embryos.
In the literature, the attention of some investigators has been drawn to the use of natural fluids such as follicular and amniotic fluid as a source or supplement of culture medium [8, 9, 12, 16, 20] . The use of human amniotic fluid in some rare investigations indicated that this fluid was not only capable of improving preimplantation growth [8] [9] [10] [11] but was also tremendously capable of increasing implantation rate [10] .
In contrast, Gianaroli et al. claimed that there were no significant differences in fertilization, cleavage and pregnancy rates between the use of human amniotic 
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fluid and ordinary culture medium [11] . On this subject, Dorfmann et al. also claimed that human amniotic fluid reduced pregnancy rate [9] .
Some investigators have worked on chick embryo amniotic fluid. Blakewood et al. [2] and Ocampo et al. [17] transferred preimplantation mammalian embryos into the amniotic cavity of developing chick embryos and observed the better growth of embryos. However, using aspirated amniotic fluid, Blakewood did not show any significant differences comparing with the control medium [2] .
Since preparation of chick amniotic fluid is easier than human amniotic fluid, and there is still some controversy about the use of this fluid for the purpose of mammalian embryo development, we therefore decided to: 1) evaluate the possible effects of heat-inactivated and active chick embryo amniotic fluid on the development of two-cell mouse embryos; and 2) investigate the possible differences in action of chick embryonic fluid at different days of incubation.
Six-to eight-week-old female Rondom-Bred Swiss albino mice were induced to superovulate with an injection of 7.5 IU pregnant mare's serum gonadotropin (PMSG; Intervet Inc, the Netherlands) followed by 7.5 IU human chorionic gonadotropin (hCG; Serono, Italy), given 48 h apart. Females were mated with males from the same strain and inspected for the presence of a vaginal plug on the following day. Mice with the presence of vaginal plug were considered pregnant and were sacrificed 44-48 h post-hCG by cervical dislocation. Two-cell embryos were flushed from the oviduct with Ham's F-10 medium supplemented with 10% Albuminar-5 (containing 50 mg/ml human serum albumin; Blood Research and Fractionation Center, Tehran, Iran). Morphologically normal embryos were washed and pooled in fresh Ham's F-10 before use.
For the preparation of CEAF, fertilized chick eggs of the Hybro strain were incubated at 38 ± 1°C and humidity of 50%. The eggs were opened on days 6 and 10 of incubation. CEAF was aspirated from the amniotic cavity and pooled separately in sterile plastic test tube. The aliquots were centrifuged at 500 g for 15 min and their supernatants were divided by two parts. One was filtered with 0.22 µm sterile filter (Millipore, Sigma, U.S.A.) and kept as active CEAF while the other was heat-inactivated by placing in 6 ml tubes in a multiblock heater maintained at 56°C for 30 min. The fluid was then cooled to room temperature and filtered. Both active and inactive CEAF were then stored at 4°C for a maximum of one week.
In the first experiment a total number of 623 twocell mouse embryos were randomly divided into five groups. The first group was cultured in Ham's F-10 medium supplemented with 10% Albuminar-5 and was considered as the control. The second and third groups were cultured in the drops of active (AF100) and inactivated (iAF100) 6-AF. The remaining two groups were also cultured in drops of Ham's F-10 medium supplemented with 20 (iAF20) and 50% (iAF50) inactivated 6-AF respectively. In the second experiment a total number of 584 two-cell mouse embryos were also randomly divided into five groups and treated in the same manner with the 10-AF. In both experimental groups, embryos were cultured under paraffin oil (Sigma, U.S.A.) and kept for 5 days at 37°C with 5% CO 2 in air. The experiments were replicated 5 times. The rate of development of the embryos to the highest stage was recorded daily, and a statistical comparison using χ 2 test was done. A probability value of 0.05 was considered as the level of significance.
In the first experiment, during the first 24 h of cultivation of embryos in different concentrations of 6-AF, the rate of cleavage to the morula stage in the AF100 and iAF100 was significantly higher than that of the control (70 and 80.5 vs. 42.7%, respectively) (P<0.001).
After 72 h of culture, the rates of development to the blastocyst stage in AF100, iAF100 and iAF50 were significantly higher than that of the control (87.5, 81.7 and 82.1 vs. 56.1%, respectively) (P<0.001). After 120 h of culture, the rate of hatched blastocysts increased daily in all different concentrations of 6-AF compared to the control, but this result was only significant for the AF100 and iAF20 (58 and 60.3 vs. 22.5%, respectively) (P<0.001), Table 1 .
In the second experiment, during the first 24 h of cultivation of embryos in different concentrations of 10-AF, the rates of cleavage to the morula stage in AF100 and iAF100 were significantly higher than that of the control (70.2 and 57.6 vs. 36.4%, respectively) (P<0.001). After 72 h of culture, the rates of development to the blastocyst stage in AF100 and iAF100 were significantly higher than that of the control (82.3 and 73.6 vs. 51.9%, respectively) (P<0.001). After 120 h of culture, the rates of hatched blastocyst increased daily in all different concentrations of 10-AF compared to the control, but this result was only significant for AF100, iAF100 and iAF50 (68, 69.7 and 59.2 vs. 30.3%, respectively) (P<0.001), Table 2 .
Comparison of the rates of development of embryos in different concentrations of 6-AF with those of 10-AF also indicated that there were no significant differences, except for the morula which was significantly higher in 6-iAF100 than that of 10-iAF100 (80.5 vs. 57.6%) (P<0.001).
The embryo needs factors such as growth factors and amino acids to reach the morula and blastocyst stages. Growth factors improve development of the embryo to the blastocyst stage in many ways. For example epidermal growth factor (EGF) and transforming growth factor (TGF) create and expand the blastocoelic cavity. Insulin and insulin-like growth factor (IGF) also affect metabolism and development of the embryo. Gianaroli et al. [10] suggested that human amniotic fluid possibly contains the necessary growth factors to optimize preimplantation embryo development. These investigators in another study indicated that the percentage of human embryos developing to blastocysts in human amniotic fluid was identical to that of the control medium [11] . Dorfmann et al. [9] also reported similar results after culturing mouse embryos in human amniotic fluid. On the other hand, Coetzee et al. [8] reported higher percentages of morula and blastocyst after culturing mouse embryos in human amniotic fluid. The results of the present investigation also indicate that pure active or heat-inactivated CEAF significantly promoted the rate of development to morula and blastocyst of mouse embryos. This result agrees with Blakewood et al. [2, 3] who found a high percentage of morula and blastocyst after culture of preimplantation mammalian embryos in the amniotic cavity of chick embryos. This development-promoting ability of CEAF is possibly due to the presence of several growth factors that have previously been found in the amniotic fluid of other species such as, TGF, IGF, stem cell factor (SCF) in human amniotic fluid [3, 7, 19] , IGF in turkey amniotic fluid [15] , vascular endothelial growth factor (VEGF) in ovine amniotic fluid [4] , and hematopoietic growth factors in human amniotic fluid [6] . However a careful biochemical study is needed to find the precise concentrations of growth factors in CEAF. Moreover, CEAF contains several amino acids such as glutamine and taurine [5, 13] that enhance embryo development [1] . The latter is also found in greater quantity in human amniotic fluid than in maternal serum [14] .
The results of the present investigation indicate that pure CEAF significantly promoted the rate of hatched blastocysts. This is in agreement with Blakewood et al. [2, 3] who found a high percentage of hatched blastocysts in CEAF. The precise mechanism that promotes development of embryos towards hatched blastocysts in CEAF is unclear, but two possibilities can be considered. The first possibility is that proteolytic enzymes in amniotic fluid [18] probably help zona lysis, and the second possibility is that existence of growth factors and different amino acids in CEAF may stimulate the blastomeres to produce the enzymes which are necessary for hatching. The first possibility does not seem consistent with our finding, because our data in the present study showed no significant difference of hatched blastocysts between the two different kinds of CEAF (heat-inactivated and active), unless we believe that enzymes present in CEAF are resistant to 56°C and are not degraded. Our data also indicate that the development of mouse embryos in 6-AF was better than in 10-AF. This might be due to the presence of waste products produced by the chick embryos, however the difference was not significant.
Blakewood et al. [2, 3] also used CEAF in the amniotic cavity of chick embryos as a culture medium. In this method preimplantation embryos of mammals were transferred to the amniotic cavity of the chick embryos. They compared the results with those of aspirated CEAF and concluded that the amniotic cavity provided a better condition for the development of the mammalian embryos. It should be mentioned that although the amniotic cavity seems to be a better medium for embryo culture, this method has many difficulties: the technique is complicated and time consuming, causes loss of embryos implanted in the cavity, and increases the mortality of the developing chick embryo. The method used in the present study is easier and more convenient.
In conclusion, CEAF as a supplement or a natural medium could support the development of preimplantion mouse embryos. However further studies are required to find the effective components in CEAF and their precise effects on embryo development.
